Soybean is a high protein and source of functional food. Ten soybean promising lines were characterized for its agronomic characters and nutrition contents (protein, lipid, and isoflavone) in eight soybean production centers in Indonesia on 2012. Soybean lines of K/IAC100-64-1004-1037, K/IAC100-997-1035, and IAC100/K-60-1092-1141 have total isoflavone 398.50 ppm, 396.69 ppm, and 394.77 ppm, respectively. The seed yield were 2.70 -2.82 t/ha, protein content from 34.79 -37.44%, lipid content from 17.34 -19.18%, seed weight from 11.53 -15.33 g, and the days to maturity of 83 days. These lines prospective to be released as high yielding and high isoflavone soybean varieties in Indonesia.
Introduction
Soybean is the third most important crops after rice and maize. Soybean has potential role as source for functional food due to its high protein and isoflavone content. The economic value of soybean is very important for the Indonesian society because various processed soy-based foods become their daily consumption. The threshold intake of dietary estrogens necessary to achieve a biological effect in humans appears to be 30-50 mg/d, which is readily attainable by the inclusion of modest amounts of soy protein in the average Western diet [1] .
There are two approaches for increasing soybean nutrition as raw material of processed food. First by adding substitution ingredients in processed soybean; and the second is by genetic modification to obtain soybean variety with high nutrition content. The second approach is cheaper in the long term and safe for human and environment. The final product of genetic approach is soybean variety with high nutrition and also high yield, so it is more easily adopted by farmers. Until now, Ministry of Agriculture Republic of Indonesia has released 78 soybean varieties, with range of protein content from 33.06 -46.00% and oil content from 7.50 to 25.00%; but the data on isoflavone content is not yet measured.
Soybean seed is potential for source of isoflavone, which can be used for prevention and treatment of several chronic diseases. It was reported that there were six isoflavone forms in soybean: daidzin, genistin, glycitin, daidzein, genistein, and glycitein. The three major groups of isoflavones found in soybeans were genistein, daidzein, and glycitein. The isoflavone content and composition were various between seed parts (cotyledon, hypocotyl and integument) [2] , and determined by genotype and environment. It was supposed that the environmental factor that influenced the isoflavone content was at seed filling period [3, 4, 5, 6, 7] . Lee [7] asses the stability of soybean isoflavone content in South Korea, and revealed that genotype Geomjeong1 have high isoflavone content and stable across locations. It was also reported that there were no major genetically determined negative associations among the isoflavones, except for that between glycitin and malonylgenistin. On the contrary, a strong negative environmental association was observed between genistein (along with glycitein) and daidzin (along with genistin). Both genetically and environmentally, total isoflavone content was most closely associated with malonylgenistin. Study on genetics of soybean isoflavone have been done by several researchers. Gutierrez-Gonzalez et al. [8] reported that a total of thirtyfive main-effect genomic regions and many epistatic interactions controlling genistein, daidzein, glycitein and total isoflavone accumulation in seeds. The distribution of isoflavone content was continuous and unimodal. [5] .
The research aimed was to characterize the agronomic performance and nutrient content form high isoflavone soybean lines. Weeding and drainage were according field condition. Pest and disease were controlled intensively at eight days after planting.
Materials and methods

Characterization of agronomic performance of ten soybean promising lines and two check varieties (Wilis and
Agronomic characters were measured on flowering time, days to maturity, plant height, number of branches per plant, number of nodes per plant, number of pods per plant, 100 seed weight, and seed yield. Protein content was measured using micro-Kjeldahl method (AOAC, 2005 No. 12.1.07), lipid content by Soxhlet procedure (SNI 01-2891-1992), and isoflavone content using HPLC following Vyn et al. [11] .
Result and discussion
Combined analysis of variance from twelve soybean promising lines which evaluated in eight soybean production centers showed that all agronomic characters and seed yield were significantly affected by location (E), promising lines (G), and their interaction (GEI). The coefficient of variation value range from 1.81 to 22.68% (Table 1 ).
Several promising lines be able to produce high yield in particular environment which was supported by differences of between agronomic characters.
As implication of significant GEI for yield, there was difference in seed yield rank of promising lines across locations. The average of seed yield range from 2.47 -2.82 t/ha with an average of 2.62 t/ha ( Table 2 ). The three promising lines with highest yield were IAC 100/K-60-1092-1141 (2.82 t/ha), K/IAC 100-997-1035 (2.75 t/ha), and K/IAC 100-64-1004-1037 (2.70 t/ha). Two check varieties of Anjasmoro and Wilis have a similar yield, which were 2.64 t/ha and 2.63 t/ha, respectively. Productivity of location in relation with seed yield is measured by environmental index (Ij), which is average seed yield in each location minus the grand mean. A location with higher Ij value showed greater productive environment in producing yield. Based on Ij values, there were two locations exhibited highest environmental index (productive environments), that were Pasuruan (Ij = 0.40) followed by Klaten (Ij = 0.35). On the contrary, the most unproductive environment was Lombok Barat (Ij = -0.051).
The best three promising lines had a varied range of lowest and highest yield. The yield of IAC 100/K-60-1092-1141 in eight locations ranged from 2.14 -3.52 t/ha with a difference of 1.38 t/ha. The seed yield range of K/IAC 100-997-1035 was 2.48 -3.00 t/ha with a difference of 0.62 t/ha, meanwhile the K/IAC 100-64-1004-1037 ranged from 1.79 -3.25 t/ha. Based on the difference of lowest and highest yield from the best three promising lines, hence the K/IAC 100-997-1035 had the lowest seed yield, and showed relatively stable yield than other lines. The distribution of seed yield each location showed that IAC 100/K-60-1092-1141 had the highest yield in Blitar (3.52 t/ha). The second highest yield was variety of varietas Wilis (3.35 t/ha) in Pasuruan.
The performance of agronomic characters which is consist of days to maturity, plant height, number of branches/plant, number of nodes/plant, number of pods /plant, and 100 g seed weight of twelve promising lines in eight locations were presented in Table 3 . Days to maturity ranged from 79 -83 hari (average of 82 days), plant height from 58.09 -72.14 cm (average of 66.06 cm), number of branches started from 2.87 -3.40 branches (average of 3.20 branches), range of nodes number from 12.01 -14.92 nodes (average of 13.33 nodes), range of number of pods per plant was 44.52 -52.15 pods (average of 49.35 pods), and 100 seed weight ranged from 11.53 -15.92 g (average of 12.92 g). The agronomic characters of days to maturity, number of branches, number of nodes, and number of pods were less varied among ten soybean lines, on the contrary, the plant height and 100 seed weight were varied. This was supposed that the genetic background of ten lines was using the similar parent (IAC 100 which was crossed with soybean varieties of Kawi, Burangrang and Gema). Two soybean lines with days to maturity of 79 days was selected from parents of Burangrang and Gema, whereas both of them were early maturing soybean (< 80 days).
Soybean seed isoflavonoids display a broad range of variation, even in genetically stabilized lines that grow in a Table 4 ). There were three soybean promising lines with highest isoflavone, i.e. K/IAC 100-64-1004-1037 (398.50 ppm), K/IAC 100-997-1035 (396.69 ppm), and IAC 100/K-60-1092-1141 (394.77 ppm). Those lines have isoflavone content above the grand mean and also higher than the Wilis variety. Eldridge and Kwolek [12] found isoflavone concentrations in soybean to range from 1160 to 3090 µg/g. Wang and Murphy [13] found isoflavone concentration to vary from 1176 to 3309 µg/g within a single cultivar of soybean. Hoeck et al. [6] reported that total isoflavone concentrations ranged from 1212 to 2547 µg/g. Genetic Improvement Program from Empresa Brasileira de Pesquisa Agropecuária (EMBRAPA) obtained 14 soybean lines with total isoflavone content varied from 57 to 188mg per 100g of soybeans in crop year of 2003.
Isoflavone content in soybean seed was tend to inversely proportional to protein content, while the lipid content was tend to directly proportional [14] . The protein content of K/IAC 100-64-1004-1037, K/IAC 100-997-1035, and IAC 100/K-60-1092-1141 were 37.44%, 34.79% and 35.53%, respectively; while the lipid content were 19.18%, 17.34%, and 18.94%, respectively (Table 4 ).
Based on various data above, obtained three high-yielding promising lines, which were K/IAC 100-64-1004-1037, K/IAC 100-997-1035, and IAC 100/K-60-1092-1141, and also have the highest total isoflavone than other lines ( Table   4 ). The promising line of K/IAC 100-64-1004-1037 with highest isoflavone (398.50 ppm) produced yield 2.70 t/ha, days to maturity of 83 days, with medium seed size (11.53 g/100 seeds). The promising line of K/IAC 100-997-1035 with isoflavone 396.69 ppm produced yield 2.75 t/ha, medium maturity (83 days) but have large seed size (15.33 g/100 seeds). The promising line of IAC 100/K-60-1092-1141 have isoflavone 394.77 ppm and produced the highest yield (2.82 t/ha), days to maturity of 83 days, and the seed size was 12.26 g/100 seeds. CV = coefficient of variation, * = significant at 1% probability level (p<0.01), ** = significant at 5% probability level (p<0.05). 
Conclusion
Nutrition content, especially soybean isoflavone, could be increased through genetic engineering. The soybean promising lines of K/IAC 100-64-1004-1037, K/IAC 100-997-1035, and IAC 100/K-60-1092-1141 have total isoflavone 398.50, 396.69, and 394.77 ppm, respectively. Soybean isoflavone was tend to negatively correlated with seed protein content. The promising lines of K/IAC 100-64-1004-1037, K/IAC 100-997-1035, and IAC 100/K-60-1092-
